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mfffi^^^SMMO S F E Tf^mMmRZfmmU^^^mMO SEE TfM^ 

^^mmmmDf ccm-3] ^^^i^^ n) rz/ {2) ^ 

Df^9. 29X10l5x (62. 46-ts) -•(1) 
Df^2. 64X10l5x (128. 35-ts) -(2) 

>FMWSDp Ccm-3] ^?^f4. (3) j^zf (4) ^ 
Dp^9. 29X10l5x (62. 46-ts) -(3) 
Dp^2. 64Xl0l5x (129. 78-ts) — (4) 

ll»*:^2] ^Mi^MDf Ccm-3] (5) ^ 

Df^S. OOXlOlSx (102. 67-ts) -(5) 

(Wm:^3] ^l^t/MDp Ccm-3] ^^^^4: (6) . 
Dp^3. 29X10l5x (125. 70-ts) -(6) 
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^Mt?fi»JSD f [cm- 3] ^1. 9X1017 [cm- 3] ^Ttc L. 
^mmmmDp Ccm-3] ^2. 2x1017 Ccm-3] l^^±l,zLfz 

im^M5] mrlSS O I JS<7)Mi¥ t s [nm]/i>^^3 3 C n m} ^:Jl_L 3 7 [ 

^i^!^?^JKD f [cm- 3] :^2. 5X1017 [cm- 3] J.:J.Ttl L. 
r^m^mmmD p [cm-3] :^2. 7x1017 [cm-3] l^J^±{z L/z 

[lf*:^6l HuiSSO lS(OmJ? t s [nm];6^^2 8 [nm]m±3 2 [ 
nm] mTO|gHl*ltc^)^J*^tc> 
:r-m.mmmD f [cm-3] ^2. 7X1017 [cm-3] MTtCL. 
^MtJ7jft;gD p [cm- 3] ^3. 2X1017 [cm- 3] J.:i.±tcL/i 

ummT] so I^^^f -SSO 

iuIESO im^^^ ^•^}HMi^t LfzW^^^±m<DNmU0SFET t 

H«fSS O laoiii? t s [nm];6^'2 8 [nm] J^_h4 2 [nm] 1^JIT<7)^H 

HUie^^^SMONMMOSFETO^-V^wHIJtcOyFMJ^itJSD f [cm- 
3] (1) RZr (2) . 

Df^9. 29X10l5x(62. 46-ts) -(1) 
Df^2. 64X10l5x(128. 35-ts) -(2) 

Ml Sfl5:^^^MC> N MM OSFETO^^;^ )\^mM<7)yfm!i^i^m Dp [ c m - 
3] 76^'^# (3) RV^^ (4) . 
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Dp^9. 29X.10l'5 x (62. 46-ts) 
Dp^2. 64X10l5x (129. 78-ts) 



- (3) 
... (4) 



[0 0 0 1] 

^^mii. |5ii:S0I (Silicon On Insulator) mU±{zr~ hmWmS.(D/b 
(Fully Depleted : FD) MOSFET (MO S h ^ 

RZfr~ hmmmf±(7)±^\^^m>^^^m (Part ly Depleted: PD) 

MOSFET ^:mx.fz^i»i$.mm:Rz/^(Dmm.:}jmi^zm-r^o 

[0 0 0 2] 

I^DS O I*«±tCFD-MO S F ET;?5.?/PD-M0 S FET^^x.fz#S 
[0 0 0 3] 

mnxm 1 ] 

^m^9-l 3 5 0 3 0-^<2r^ (US. ^mo 0 2 6) 
[#lt«2l 

#F?fl¥ 1 1 -2 9 8 0 0 1 #<2r^ (El 2 , 0 0 2 1 RXfO 0 2 2) 
[0 0 0 4] 

[h^^tj^'is'^ lxo t-r^ mm] 
m^<7)ifh'o^) ti^a-t^Mos FET6om^6ij#'tt (^!ix.{i\ Mg-fitm 

ffi) 0{f «bo|:7&^';^§ < 19, ^^$tL7tMOSFET<7)4ilc^MO»;f^^ 
[0 0 0 5] 
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(Ds o im<Dmmi^h'^^(o^^ ^^tso im<Dmmi^i^^L^j:\^^<D-x:\ s o i 

m^lf. so 0 0 Cnm] ■^^mmi^h-^^7^^^±2 Cnm 

] T^^soimm. (soim<Dmm<i^nir^mmit^^^^<Dm^ii. ±2/\ 

0 0=±0. Q)2X^h^) tCov^T, SO mo^J^ilj?^ 5 0 [nm] Ci-^ 

±2 Cnm] -e^^SOIS^ {SO im^ryWM^^n-t ^WM-\th-^%(r>n^\t 
. ±2/5 0=±0. 0 4 tllij!jn-r^) \Ztj:ho 

(DSO im^"^^ ^-)l^Wtt LTSO I »1S±t;B^$tL/cM0 S FETom^ 

mttt (Mx.(s\ - h wiit«i±) <7){d:f>o§(i. SO im(7)mm^^Ht^mm 
(f 1^ o § (7)tij^75^'^ § < ^ ^ h^:^ § < 5^ ;i> o t^&o s o I ^ (Dmrn^^m-^i^ 

19 X $ ;a/iM o SEE T<D'p{zpnm<Dmi^ ^ L ^ ^ <7)7{)^^#i ti-?) ^ 9 

[0 0 0 6] 

<7)v$)^. ^<D^mt-r^ tz^ii^ SO i)i<7)Mi¥»#t;?fv^so i^«± 
SEE t;sw^t d -mo s f e t ^mx.fz^f^^i^mmRrf^(Dm^:fjm^^^i- 

^ ^ ii ^ o 

[0 0 0 7] 

im® ^ liifel- ^ ;t: a6 co^S] 

^iiH>gt3'^'i>#s#^a<7)^3S:^-&{i. s o i ^«<^^^^smmo s f e t 
^j^^-r^ fzib<Dmi^r-$>^^^^^mMo sfe Twrnmrnzisx^^xii s o i 

^«coS O I©<7);fMtJM^D f Ccm-3] tct. S O I S«<7)§[555-^SM 
MO S F E T ^ff^^-r^ 7t:a6<^ Hit-cab's MO SFE Tf^^fl^tc 
v^TtiHuffiS O liiWIiEJ^atJg^D p Ccm-3] ^-^Ji^tc, fflESOI 
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m K^fm^^ ^mx^^umt. ^^^smm o s f e t fmmitR to^^sm 

MO S FETf^^^^(7)-!-^X'e'^tC. HtrffiSO I ^ ^ f- ^ ^wv^it ^ LfzNMM 

2 8 [nm] m±4 2 [nm] J':J.T<7)|ElSrt iC^)^^-^!!. ^MWED f [c 
m-3] ;6^^^# (1) (2) . 

Df^9. 29X10l5x (62. 46-ts) -(1) 

Df^2. 64X10l5x (128. 35-ts) — (2) 

*?tJS.t-^ct^icL. ^MtJMSDp [cm- 3] 75^'^# (3) RXf (4) . 

Dp^9. 29X10l5x (62. 46-ts) -(3) 

Dp^2. 64X10l5x(129. 78-ts) -(4) 

[0 0 0 8] 
[0 0 0 9] 

^fl^Xo^j: {mHZii—U^CO^:^W^^tlX\^^^o) S O I ( S O I ^ 

/^) 1 0 «rffl^-r>2>o HI Uc^^tL^ J: ^ tc. SOI^^KlOfi. v-'jn^*;^ 

1 1 ^> ffli6^2.«^m'fbm (Boxm) i2i:. soie (M^^^iiyv^ym) i 

3 i:?:jlIMtcm:fefc«it^#Oo S O I ei 3 <7)mJ¥ t s [nm] 2 8 [nm 
]lik±4 2 Inm} iikTmm\*il<Z^;ho tfz. S O I if 1 3 <7)M)¥ t s 7:>^ pjf 
M<7)1itJ: f^ipv^J^-a-t^fi. -i-u/^^^'^tcj: S o IS 1 3 ^^M'fbL-C (ii# 
(i. SO I« 1 3 0^it^*^-tcmM<bL-C) . 2 8 Cnm]m±4 2 [ n m] 

[0 0 10] 
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OSFET (FD-MOSFET) ^^f^^-f ^ /ci^O^itT-^b-S^^^SMMO 
SFETf^lMit (FD-MOSFETff^^fllt) I fl5^^^MM0SFE 
T (PD-MOSFET) ^mf&ir^fzi6<DWM'C-$)^m^^^mM0SFET 
mmmm (PD-MOSFETt^^flit) 2<Dmijl<zMLX'l7do 
[0011] 

^13, 112 J: 9 (|gI2<^^eil) (DlTflb^^rnKX 

0 S O 1 3 t;^|i£tJ^#At-^o >r<7)yF»#A-7°n-b^(±, S'fkv'jn^ 
Ml 4mim^^fzmiiKm^j:^m^^ tycDiT^^^I'^J:^ PD-MO SFET 

[0 0 12] 

o 

[0 0 13] 

\^J.±<D^m.^mXy'u-iz>^izX'z>X^ FD-MOS FETff^^flitl KiSlf^ 

s o I m 1 3 (DyfmmmmD f Ccm-3] -^^^ i)x-f<D^n' (i) (2) , 

Df^9. 29X10l5x (62. 46-ts) —(1) 
Df^2. 64X10l5x (128. 35-ts) •"(2) 

i 9 tc-r^o ^i^l^ (1) (i, S O 1 3 LTff^^ 
^tL^NMMOSFET^^^^SM (FD) W}i'J^^'t^^i^X$>^o (2 

) fi. ymj±Y d cv] 5 cv] x^<o. y~vmf±vg cv] ts^^ 
0 [V] x$)^t^K. vu^ ymm^-hy-7.mitizm.ti^7.^ y^^^mw^i 

o f f IAXm m]^&2. 00X10-12 [A//, m] iik±Ki'^m^. IP"^ 
. ?l^^$tL/iFD-MOSFET^^^FD»jjfpf '2)^^-e^^FDiti'f^^it (FD 

-MO SEE Tfmnm 1 KMfiL^i-^m^) tciov^ry- h nftmiiv t c v] 

»iLl o f f CA///m] (±. ^wHi*t<7)ilis 1 [^m] ^/cl9cO«M [A] 
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I 0 0 1 4 1 

ttz^ i^J.±.(Dyfm,mmX-f^'t:7.KX'oX^ PD-M0SFETff^^lIit2 H 
iSlf^SO im 1 3(D^m^m&Dp Ccm-3] ;^-jro## (3) ( 
4) . 

Dp^9. 29X10l5x (62. 46-ts) -(3) 
Dp^2. 64X10l5x (129. 78-ts) — (4) 

^m^i-^loiz-r^o (3) {i. so m 1 3 LTff^^ 
^tL^NMMOS FET^glS^^^M (PD) Wji'f^^^^i^-V'^^o (4 

o f f iK/ ^2. 00X10-12 [A//.m] i.:XTt3-t gp-t, 
. ff^^^tL/cPD-MOS FET/{>^^PD»j'f^1-^IMltt:-^)>&PDK/miJt (PD 
-MO S FETf^EIIit2 tC^tfL.f l^iSV^T^'- hlf^mJEV t CV] 

[0 0 15] 

^tc, 113 t;^$tt^<fc d t^. FD-MOSFETf^aiI^i:S.?^PD-MO 
S FETfM^it2 ^^^1-^7^ m^fbMl 5 -^J^tf, LOCOS-^ 
^iZX^fmir^o ^t'. FD-MOSFETfMffliti:?5.0'^PD-MOSFE 
Tff^^fIit2^^tL^~ttt;. S O 1 3 ^f^^^-^;l^fIJt2 5, 3 5 ^ L/cNM 
MOSFET2 0, SOirm-^-r^ (mSKa. 2m<DMO S F ET (D^^tt^-T 
) o lll3tC{iLDD (Lightly Doped Drain) «iiOM0 S F E T ^^-^o /iff 

diZ^ FD-MOSFETf^i?KfIJtl n/i F D -MO S F E T 2 0 fi. 

^2 4 mmm^m (^t^ k-^^^-;!^) 2 6t^y^-r;bo mmi<^. pd-mo 

SFET0^Mit2(Cf^^$n7^zFD-MOSFET3 0 (i. ^-V^wVfIJt3 5 
- hm^3 2 NM<7)y-;^^Jt3 3 i:. NMO Kk-T VM^S 4 i:. mmm 
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[0 0 16] 

fii£. s o I s 1 3 (omm t s [ n m] mmizwy^^ s o i mm. i o m c 

so 1 3 ^^^^wi/|Sit2 5, 3 5 ^ L> m^6lJ#ttO{f (7)/h$ v^F 
D-M0SFET2 0 :5.?/P D -MO S F E T 3 O^f^f^X^^^o 
[0 0 17] 

^43. ^|§B^O^ifecOff^MtC'^^4^S^^m<7)^ii;^?±tC;fev^T. FD-MO 
S F E TmmMM 1 <7) S O I S 1 3 0>FMt?»ftJtD f C c m" 3 ] ^mTO^i^ 

(5) . 

Df^S. OOXlolSx (102. 67-ts) -(5) 

J: ^ t;«^LT^ ctv^o ^i'^ (5) (i. Kl^-f >«JEVd [VJ 
. 5 CV] -e*)i9> ^-h«JEVg CV] Ti^'O CV] T^^t^iz^ Kv-r>^ 
it^^'by->^IS^lC»iEtL^>?>iJ'>/s-^m»^I o f f [A//^m] ^2. 0 0X1 
0-11 iAX^m] liX±Kir^ (EP^. (2) <7)J#^J: ^) Uif^i;<i-^ 

) fiP*). FDi&miJtlcisv^T^- hSimmjEV t CV] ^7){i'fbo§ (m 

m^m) a CV] <-t-'i>^#-e*'i)o ^<7)0k^ (5) ^?M/c-rj#'^i^{i> 

FD-MOSFETfMMitl ttfcNSMO S F E T<7)<5-'- YmWMS. 

vt CV] <7){i'^o#^ CV] ^-ii/h^ < -ea^^o 

[0 0 18] 

t/j. ^l&H^<7)|IMOff^^tI#^i}^S#^g<^^3t:^V*lCi3V^T. PD-MO 
S F E Tf^^llit 2 <^ S O I ^ 1 3 0>F^t?ftiED p C c m" 3 ] ^?;y.T<7)^# 

(6) . 

Dp^3. 29X10l5x (125. 70-ts) — (6) 

^m^'thi~0\,zmj^LX\iL\^^o 0kn- (6) {±. KI^-T y«J±Vd CV] 75? 1 

. 5 CV] xhn. y-vm&vs Cv] ^e^^o cv] x^ht^K. vv^ym 

^tf)^hy-7.mM^zWi.iii>7.9^y^'^^W(M.loii CA///m] ^2. OOxi 
0-13 CA/;«m] ^^J.Tt^f'S) (fiP*>. (4) J: i ^f/h^ < 'S) 

) fip-t>, PDtb^^MJtlCisv^ry- bTai^mffiV t CV] <7)(fibo#ff C 
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V] <-r^##-e-*)^o (6) trmfz-tm^i^ii. PD-MOS 

[0 0 19] 

(1) (3) <7)W> 
Iil4{i. so 1 3<7)Mff t s Cnm] ^m^LfziM^iZi^n ^ . 

JSDs [cm- 3] mEm&Vh=~2 [V] B#:5:C/«mEV b = 0 [V 

[0 0 2 0] 

-e^)^o *«mBEvb CV] inmf± m^if. -2 cv] ) ni-^^. r~h 

W^«JEv t Cv] < — FD-MOS FETt^jott^r- h 

MftmHV t CV] O'^^kMAVt CV] {i^i;<. PD-MO S FETtiistt 
^r- hmiMM&Y t CV] <7)'^<b»AVt Cv] (±/h^v^o t^£o-C> - Mi 

«l±v t cv] o^'fbftAVt CV] ^iij^LT. r-h^fflmJEvt cv] 

O'^^biAVt Cv] Tj^^^Mt^^'fbLTV^^ *tri3v^T. MO S FET;&^^FDift 

{^^-r^^-p Dtfjj^^f ^7i>^^Egiji-^ >r t;6^^-e^;i>o |II4 tii3v^-r{i. mitm 
AVt CV] Ti^M'.mtc'^'fbLTv^^ijlEHcoffrBi-e^^g, A V t cv] =0. 01 c 

. AV t = 0. 0 14 CV] -e^-SMO S FETtiFDKjf^L, AV t = 0. 0 
0 6 Cv] T-^)^MOS FET(iPDi!/j^-r^o 
[0 0 2 1 ] 

III 5 (±. F Dmi'i^mmRrfp DW}i'^mm(Dmw-^'s 01^13 <Dy[^m'^mmD 

[0 0 2 2] 
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mstcisv^r. Avt-0. 0 1 cv] (Dmm<7):^m<DmitiiF umi'^m^r- 
^y). ^ipjj<7)isjt{iPDSfifpMjttr*^o Avt = o. 0 1 Cv] (Dmmnn^ 

w.B'^itr^$)^<7^'^\ j^^p I Rzr.^.p 2 ^m^m^ (bi9 tc^-rs#7^p i p 2) ^ 
FDSjf^f« (&m<Dmm tPDmi'^mm i^m<7)mm tcDm^t^^j:^-:^ 

[0 0 2 3] 

1115 (RVm^i-^mO) K^^n^XoK. j^.P iKid^^^X. ts = 42 [ 
nm] X$>'0. Ds = l. 9X10l7 [cm- 3] X^^o tfz. J^.P 2 

v^T. t s = 2 8 Cnm] trab 0 . Ds = 3. 2X10l7 [cm- 3] x-$>^ 

o U-oX. *P 1 tj^.P 2 ^M^Mm.P 1 P 2 
ts=- 1(14/(1. 3X1017)} Ds + 62. 46 

Ds= 1(1. 3X1017) //i4[ X (62. 46-ts) 
= 9. 29X10l5x (62. 46-ts) 

[0 0 2 4] 

tJ^o S O I « 1 3 WMtJjiJ^D f C c m- 3 ] ^mr(D^i^ ( 1 ) . 
Df^9. 29X10l5x (62. 46-ts) -(1) 
^m^i-^ t^^z. MOS FETfiFDKii^^l-^o t/c. S O I m 1 3 (7)y^m. 

mmmDp Ccm-3] ^^^j^jlto^^ (3) . 

Dp^9. 29X10l5x (62. 46-ts) -(3) 
^t;. MOS FETfiPDtfifP^-r^o 
[0 0 2 5] 

(2) RZ/ (4) <7)W> 
I16{i. Fl/-r>'mj±Vd CV] ^^1. 5 CV] 60i:i;(7)FD-MOSFET 
:?5.CKPD-M0S FET<7)>?.i5'>/-^--r«yyt I o f f CA/;t/m] t^-Mfl^m 

ffiv t CV] (7){ft>o§ (i®r3^^) [V] i:<7)Mi^^^i-|ii-e^^o meti 

-^X$>^o 
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[0 0 2 6] • 

|lI6t^i3V>r. AVt=0. 014 CV] (7)ffi^(iFDS&'f^1-^ FD-MO S 

<r CV] ;&^':^i;<^^o Iie/i-'b^:^-^ j:^ AV t = 0. 0 14 CV] <7)ffi 

0 f f CA/;t/m] :6^'2 X 1 0- 1 2 CA/yum] (m 
-e{±. r2. OE-12 [A/;«m] J <5: ^^lei-^o ) X ^ 4^-^ < ^ t . M 

mzmm-t^o t^&o-c. fd-mosfet{±. ^^>/s"^«}>ti o f f ca/ 

o 

[0 0 2 7] 

metciov^r. AVt = o. ooe iv) <DmUiiPDmi^i-^PD-MOS 

FETICM-T'S) ^<7)-eab<9. X ^ >/s->r m»{L I off CA/;«m] >6^':;^i < 
(J.!:'' (me tci3V^T:£^lii5o'< (5^0 > r-MffiiaJEVt [V] O(ft>o§ 
CV] ;6^^;'^i; < [lI6;6^<b53-7&-'2> J: ^ AV t = 0. 0 0 6 CV} (Dm 

:^^y^^^mW.I 0 i i CA//.m] y6^^2 X 1 0- 1 2 CA///m] J:^ 
;^§<'^^.h. S^tcliJnl-^o t^oT. PD-MOSFET{i. ;^^>/N'-rm 
i%l o i f [A/yt/m] ;{)^^2X10-12 [A/// m] mTtC:&>5> J; 9 Mitt- 
's ^ tT^^'Mt Lv>o 
[0 0 2 8] 

I1I7{±. KP^^mffiVd CV] 5 [V] cot #tc>?.i5'>/^-^m»flI o 

f f lAXjum'} ^2X10-1 1 [A/';«m] . 2X10-12 [A/'^m] 

\ 2x10-13 lAXjum] ^z-r ;h s o I m 1 3 (D^^m^mmD s [cm- 3 

[0 0 2 9] 
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SO \mo>^t s 

CnmD 


SO IgCD^^WteggDs Ccm'^D 


[V] =1. 5 

1 CA//im] = 
2. OOE-1 1 


CV] =1. 5 
1 , CA/^m] = 
2. OOE-1 2 


CvD =1, 5 

1 „e , CA/z/rrG = 
2. OOE-1 3 


28 


2. 35E-h1 7 


2. 6 9E4-1 7 


3. 2 1 E-hl 7 


32 


2. 1 2E+1 7 


2. 55E+1 7 


2, 84E-h1 7 


33 


2- 09EH-1 7 


2. 52E + 1 7 


2. 83E+1 7 


37 


2. OOE+I 7 


2. 43E-f-1 7 


2. 8 1 E+1 7 


38 


1 . 99E-f 1 7 


2. 41 E-hl 7 


2. 80E+1 7 


40 


1. 95E+1 7 


2. 37E+1 7 


2. 78E-M 7 


42 


1. 93E+1 7 


2. 32E+1 7 


2. 75E+1 7 



[0 0 3 0] 



msii. vu4ymj±vd cv] 5 [v] (Dt^^zT^^y^^^mwiio 

f f [A/yt/m] ^2X10-12 [A///^m] ^-^8 0 1 3 O/^^t/it 
J^Ds Cc m- 3] ;^?7s O IS 1 3<^mi¥ t s [nm] *^-rffil^;S.^^~'^tL^ 

[0 0 3 1 1 

118 tC^^tL^.i^.Q 1 tC:fov^Tf±. ts = 42 [nrnDlT^f). Ds = 2. 3 
2X1017 [cm- 3] X-^^o tfz. ."^.Q 2 t s = 2 8 Cnm 

]T'*)«9. Ds = 2. 69X1017 [cm- 3] tr^-So t^&oT. ,*;Q i <h * 
Q 2 ^ i:M^m^Q 1 Q 2 

ts=- 1(14/(0. 37X1017) ( Ds + 129. 78 

Ds= 1(0. 37X1017) /14( X (129. 78-ts) 
= 2. 64X10l5x (129. 78-ts) 

[0 0 3 2] 

i f^. EIIQ 1 Q 2 -^1^ l^^Sfi^^"^^ ^-^.Q 3 (ts = 33 Cnm]<7)tilc 
Ds = 2. 52X1017 [cm-3]) ^jf^ iSf,|Q 4 Q 5 (i, 
ts=- 1(14/(0. 37X1017) ( Ds + 128. 35 
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Ds= 1(0. 3-7X10l7)/'i4| X (128. 35-ts) 
= 2. 64X10l5x (128. 35-ts) 

[0 0 3 3] 

t2£oT. SO 1 3<7)>f^|'6JitJ;^JgD f [cm- 3] ;^?J^TC0^# (2) . 
Df^2. 64X10l5x (128. 35-ts) -(2) 
^m^irfil^. yy^^mWLl o i i CA///^m] (±2. 0X10-12 [a 
y/um^ iiX±t^j:^. FD-MOSFET<Dy- hmUm.f±V t [V] <7)(fibo 
CV] ^/h$<-e|:^o S O I ^ 1 3 <50^^t/^JtD p [cm- 3] 

mr<D^n- (4) . 

Dp^2. 64Xl0l5x(l29. 78-ts) •••(4) 
<^rMjE.-rtL{i\ >/^-rm»fLl o f f CA/^;t/m] (i2. 0X10-12 [a 
/;£/m] \^J.Tt^j:^). PD-M0SFET<D<5r'- Mlffi^JEV t [V] (7){i^?)0 

[0 0 3 4] 

(1) 25. (2) ^it^f mz/K.. (3) (4) 

10-12 {A/fxm'] i^x±.ttj:hmM {i^mmmfM) PDt&f^fi^t-e* 

^ K^T.^yj'i^WM.l o i t [A/^m] ;6^^2 X 1 0 - 1 2 [ A/// m3 J':J.T 

t^j:hmm {-^mmwrnM) ^^i-ii-e^^o iii9o;£fim«tfiit{i. fd-m 

OS¥ET^mmMli)mfz-^^^0ki'^X-hh0kW (1) (2) ^?tJSL, 

H 9 (7) ^i|lJM#.lfIit (i. PD-MOSFET ^miMit 2 fz 1"^ t? ^ ^ 

(3) W (4) ^it^i-^o 
[0 0 3 5] 

(5) (Dm^> 

miOfi. KW-r >mffiVd CV] -b^l. 5 CV] (7)<h >ys-^^v£I 
off {.K/ fx m) ^2X10-11 CA/yu m] ic-f-g) S O I B 1 3 <Dyfm^ 
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[0 0 3 6] 

m 1 0 K7v^^fl^j^,R 1 tlioV^ra. t s = 4 2 C nm] I9 ^ D s = 1 . 
93X1017 [cm- 3] -eab^o * Tt. .6;R 2 t:::fcv^-C{i. t s = 2 8 [n 
m] X-h^. Ds = 2. 35X1017 [cm- 3] -e^>6o ^^oT. ."^^R 1 t 
,^.R 2 t^m^U^R 1 R 2 fi> 

ts=- 1(14/(0. 42X1017)1 Ds+106. 33 

^^'^o iaiaR 1 R 2 <?^1^I^^5^*J#^> .^.R 3 (ts = 32 inm) (Dt^iZ 
Ds = 2. 12X1017 Ccm-3]) ^:ii^]t|^R 4 R 5 (i, 
ts=- I (14/(0. 42X1017)} Ds + 102. 67 

D s= 1(0. 42X1017) /i4j X (102. 67-ts) 
= 3. OOXlOlSx (102. 67-ts) 

[0 0 3 7] 

tJ^oT. SO I® 1 3<7);f^|i6t?8iJgD f [cm- 3] m:Xr(7)^i^ (5) . 
Df^3. OOXlOlSx (102. 67-ts) -(5) 
"^m^iri^ii. :^^>^^4mm.I o f i [A/;«m] {i2. 0X10" 11 [A 

//zm] J^±^^19. FD-MOS FETOr- hPffimScOV t lY} (Dlth 

[0 0 3 8] 

<^i^ (6) om«i!i> 
0 1 1 (i. ymj±v d [V] t&u . 5 cv] <D t ^ ^ y mm.1 

o f f CA/// m] ^2X10-13 [A/;« m] tc^"^ S O I g 1 3 
siJgDs Ccm-3] :5.tfS0 1 3 0MJ¥t s [nm] tr^-fmURV^iL 

[0 0 3 9] 

11 1 1 tC^^tL^.i^.S 1 tCiSV^Tfi. ts = 42 Cnm] -e^) 19 . D s = 2 . 
75X1017 Ccm-3] -e^^o *S 2 t^i^v^Tfi. t s = 2 8 [n 
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m] T'^t). D s = 3. -2 1 X 1 0 1 7 [cm- 3] t?^^o t^^oT. .>^.S i t 

.^.s 2 tim^ums 1 s 2 (i. 

ts=- 1(14/(0. 46X1017)1 Ds + 125. 70 

Ds= I (0. 46X1017) XI 4\ X (125. 70-ts) 
= 3. 2 9 X 1 0 1 5 X ( 1 2 5. 7 0-ts) 

[0 0 4 0] 

^o-C. SO IS 1 3 WMtf^JSDp [cm- 3] ^tj;j^y(7)^i^ (6) . 
Df^3. 29X10l5x (125. 70-ts) -(6) 
^M^i-tt(i\ ^ysvf^y^I o f f CA///.m) {i2. 0X10-13 [a 
//.m] liJlTt^i9. PD-MOS FET<7)<>^-- hRf{a«ffi<7)V t CV] (Dlfh 

[V] ^-S/h$<-ei^o 

[0 0 4 1] 

Iill2(±, Kl/-r>«l±Vd [V] ^n. 2 (V] . 1. 5 [V] . 1. 8 c 

f f CA/;Mm] tr~ hmmm&Y t cv) <7)(ff,o^ (^m^^) <r cv] 

[0 0 4 2] 

012 tliJV^T. A V t = 0. 0 14 CV] <7)ffi|S ( Kl^^ >mffiV d [V] 
Tin. 2 CV] . 1. 5 CV] . 1. 8 CV] <7)t^) {iv^i^^tL^ FDUf^-r-?. 
FD-MOSFETOX^^/svf^^tl o f f [A//.m] /if^/h < <S (5 i:^' ( 
01 2 tCi3V^T^5St;ifto'< tit^) hW^itmffiV t CV] OtJ^fjOi: <r CV 

] < tsiho 

[0 0 4 3] 

012 (;S.<^^06) tc^^tt^ J: d K^-r>«JEVd CV] t&^U . 5 CV 

]T% AVt = o. 0 14 CV] <7)fti^tci3v^r. >/^-f m»tLi o f f ca 
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(Dilh-o^ff CV] fi. I^jO. 0 18 CV] X-^^o 
[0 0 4 4] 

S/c. HI 1 2 tC:^$tL^ J: ^ tc, Klx^^mmVd CV] >6n . 2 CV] "C. 

AVt = o. 0 14 CV] <7)ftii^Sff = o. 018 CV] ^^"t;^ ^ ^^-^-f mit 

I off CA/;«m] (i. Itl. 3X10-12 CA/// m] (EItcioV>T(i. 
n. 3 E - 1 2 [A/z/m] J i:^ISi-^o ) -C^^o HI 1 2 J: d 

tl. Klx^ >mi±V d CV] . 2 CV] "C. A V t = 0. 0 14 CV] Offl 
:^/^-r«it I o f f CA/';«m] 3X10-12 [A//^ m] 

J;0/h^<>^^t. Bii:i::ii^]ni-^o t^^oT. KV'-fvmjEVd Cv] i: tr i 

. 2 [V] ;^)^^en;!)n$tL^FD-MOSFET(i. ;^:$'>/^~^mvrLl o f f [A/ 
//m] /^>^^1. 3X10-12 CA//;«m] J^JitC;^^ J: 9 t^Mii-T'?) ii^i^^Mt 

[0 0 4 5] 

tfz. mi 2 K7f:^fi^ Klx-r>mEEVd CV] . 8 CV] t:\ 

AVt = 0. 0 14 CV] <Dmt^:^^a = 0. 0 18 CV] -^^l-^^ ^ >/svf ^y)f£ 
I off CA/;«m] (i. |^J3 X 1 0- 1 2 CA/;£/m] (EltC^v^rti. [3 
E-12 CA/;.m] J taie-t^o ) T-^^o mi 2 76-^55'^->5> id Kl/ 

>«I±V d CV] /6n . 8 CV] t:\ A V t = 0. 0 14 CV] coft^^ti. >^ 
^ y/sM'mi/t I 0 f f CA//.m] 76^^3x10-12 i^AX/um^ X^yh^<^j: 

ht. MMKnM-r^o %^x. KP-r >mj±vd cv] ^lti. 8 cv] -h^ 

en^JP^n^ FD-MO S F ET(±. 7.^ y WMl o i t {A/ fim'] i)^3 ^ 
10-12 CA/;c/m] Jii>±t;^^ iifi^tl-^^h^O^^MS Lv>o 
[0 0 4 61 

mi 2 tC^'V^T. AV t = 0. 0 0 6 CV] (D^^ (Kl^-T >«i±V d CV] 
ii^l. 2 CV] . 1. 5 CV] . 1. 8 CV] <Dt^) (iv^-rtL^ PD8[)^^fM 
hZ^JiSL^n^fzF T) -MO S ¥ ET (D 7. 9 y^^^m%l o f f CA///m] -h^^^ 
<^^(5<5f (m 1 2 tc^v^T;£^lciSc?< (i^O Mf1ii«i±V t CV] (Oif 
h-D^o CV] ;6-';^i < iJ&oT. K^^>«ffiVd CV] i: LT 1 . 2 C 
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V] 75Wn^tL^PD-MOSFET{i. :^^y^^^mm.l off CA///m] 
/i^^l. 3X10-12 [A/yum] mrtc^^ J: 9 Lv^o 
^Tti. KP^>Sj±Vd [V] tLXl. 8 [V] ;6^^enJn$tL^PD-M0 S F 
ET{i. ^/^-^m&tl o f f CAX/zm] ;i)^^3X10-12 {A/ fxm'] ]^). 

[0 0 4 7] 

[1113(i. KV-r ^mEEV d [V] t^l. 2 [V] O <h # tc;^ ^ ^/^M" mv)fL I 
off {A/ fxm~] i 1. 3X10-11 lAX/um} . 1 . 3X10-12 [ 
Ay^i mK 1 . 3X10-13 CA/// m] tCi-.g> S O I ^ 1 3 O^^tTfltJS 
Ds Ccm-3] :?^Z/SO lei 3<7)M/¥t s Cnm] ^7^i-mx-$>^o HI 1 3 
(i> ^i'jT^^-i5'25.0^^'l<7)^iBiJx-^^fflv^7t:v^ ^1/-V3 >tc^-:5Xo Hi 3 
ti^^tL^ J: 9 Fl/-r>«KVd CV] ^1. 2 [V] L;'^i#^-e^bo T 

Ki^^>«i±vd cv] ^1. 5 cv] izLfzm^tmmi^^mmhti 

^ o 

[0 0 4 8] 

0 f f CA///m] «r3 X 1 0 - 1 1 [A/;, m] . 3X10-12 lAX/um 

1 > 3x10-13 CA/;Mm] ti-r^so imi 3(D^m,m7^mD s ^cm- 
^} wsoimi 3(Dmmt s Cnm] iTj^irmxh^o mi 4ii. mwir- 

9 13, KP-r >mJEVd Cv] ^1. 8 CV] KLfzm^X-^-z^Xii, 

mj±v d CV] ^1. 5 CV] izLfzm^tmmcm^-^mhfi^o '1^-ox^ 
>mj±^'^mitLX'h±u^i^ (1) nm. (6) ^Mffl-e^^o 

[0 0 4 9] 
[l§?g<7)^ml 

i^i^KumLfzx^ iz^ ^mMi^Z'm^^^mi^mm:<om^ii-mizxfiit^ s o i 

fil;#14(7){i^t>o|;<7)/h$v^FD-Mos fet;s.c/pd-mo S FET^ff^^-e 
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[0 0 5 0] 

*«±t::> S O im^f-^ ^-^)^i3Mt LXl^m^f^tzF D -MO S F ET:^. 

i/PD-MOSFET (7)«^et;#t4<7) ^o§^/h$<-e^^^v^9 h 

o 

^ ^-tffiB&fit; ^ »f ® m -e ^ ^ o 

[US] ^^m(^mm<Djfmj^^^^mi$^mw:<Dm^y°^'t^ (^<d3) 

[04] so im<Dy\^mm^m. Ccm-3] &mmj±-2 cv] mt 

[0 5] F Dmi'fmtRrfP Dmm¥M(Dm^:^^S O I gco^MtJM [ 
cm- 3] :S.c;^'S O I)l<7)|iJ? [nm] ir<7) J: ^ tC'e!c^1-^;6-=^^-r0-e^^ 

o 

[06] Kl/^>mE7&iU. 5 iY^ (Dt ^<DF D -MO SFETRZrP 

[07] Kl/-r vmffi:^^'! . 5 CV] -e^i). >/-^-f «»fL/6^^2 X 1 0 
- 1 1 lAy^ium} . 2X10-12 iAXjutm) . 2X10-13 [A//, m 

[08] K^^>mi±#'i. 5 [V] T'abo> >/^'^m^tL>6^'2 X 1 0 

-12 CA/;um] <!:>fc^ft|i:?5.CKitL^i5mL7t:Itia^^-t0T'^-5>o 

[0 9] FD»f^lM-e^)l9 J.ox^ >/s-^mv)fL/6^~2 X 1 0 - 1 2 [A/ 

mmt^2 xio-12 CA/^;Mm] ;^Ji±^^-2>^^ i^mmmMm ^^i-0t 
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[mil] FP-f >mBE;e>u . 5 {v} x-^^. 7s9yj^4m:m.i)^2x\ 

0-13 [A/;«m] ^>^-?>fflli;S.t/^tL^iamL/iilll^^f BIT-^xBo 
[EI 121 KV-r >mEE:^n. 2 CV] . 1. 5 CV] . 1. 8 CV] 

^ ^OFD-MO S F E TWY'^D-MO SEE T<7);^ ^ ^/-^-rSrL {A/ ,x m 

[mis] Ku-r>mi±;6n. 2 cv] r-^»). Xi5'>/svrm^7&^'i. 3 

XlO-11 iA/|ixm^^ 1. 3x10-12 lA/fxm]^ 1. 3X10- 
1 3 {A/ fxm} \Ztj::^t^(DSO I e<7)^|i6t??l]S [cm- 3] S O im 

[I1I14] vv'^yms.-h^i. 8 Cv] -e^ ^^-^-f «^:«»^'3 X 1 

0-11 CA///m] . 3X10-12 {A/fJLm^ . 3X10-13 {A/ fx 
m] tl^^^ ^OSO I«<^:^,Mt;?^S [cm- 3] 25.t/S O I il(7)fli/M [nm 

1 FD-MOS FET^fM^it. 

2 PD-MOS FETf^^flJt. 

10 SOI mm. 

1 1 v^; =r>^. 

1 2 ai6^A;J.^>fbM, 

13 s o I ^ (^iSb^h V 3 >e) . 

14 m.itiy')-=iym. 

20 FD-MOSFET. 
30 PD-MOSFET. 

2 1,31 Y- vmitm. 

2 2,3 2 h mm> 

2 3,3 3 y->^^it. 
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2 4, 3 4 Kl/-f ym^. 
2 5, 3 5 

2 6, 3 6 ffiiJ^SMkM. 

V t y~h miMMJi. 

V b mmms.. 
Vd Kw^^ms. 
vg y~hm&. 

I o f f y^^^Wi^. 

t s SO ISOMJ?^ 

Ds SO IScTjyf^^tfj^jg, 

Df FD-M0SFET^^Mi^<7)S0 iSWMtJjiS. 
Dp PD-M0SFETf^^f«OS0 I©60y|^Mt;aj^o 
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[mil 



1 FD-MOSFETJ^fiE«« 



2 PD-MOSFET»BK«ia 



I I I t I I I 1 I I 






soiS 



/ / / / / /v '\ 



12 SlO 



SOI 



[1112] 



1 FD-MOSFETJK^^lgE 



2 PD-MOSFET»J«fii« 



I I 1 1 iri I 1 i I 






soiB 



/ / / / / 



12 
•1 1 



MO 
SOI 



[ma] 



1 FO-MOSFEm^«lgE 



20 FD-MOSFET 



2 PD-MOSFETJKfi£®« 



30 PD-MOSFET 
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2/ 



[114] 




O.E+00 2.E+17 4.E+17 6.E+17 

soim<r>^mmsi& (cm-^) 
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^-v: 3/ 



me] 




1.E-09 1.E-10 l.E-11 1.E-12 1.E-13 1.E-14 



[m7] 



5E+17 
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1E+17 2E+17 3E+17 4E+17 
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4/ 



2.20E+17 2.30E+17 2.40E+17 2.50E+17 2.60E+17 2.70E+17 2^0E+17 




2.20E+17 2.30E+17 2.40E+17 2.50E+17 2.60E+17 2.70E+17 2.80E+17 



ailiE#2 003-3093402 



#SI 2002-310494 ^- v I 5/ 

[I1I91 



1E+17 2E+17 3E+17 4E+17 




1E+17 2E+17 3E+17 

SOlB<7>5F$e«ljSfiE Ds Ccm-3] 
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^-v: 6/ 



[mi 0] 



1.80E+17 1.90E+17 2.00E+17 2.10E+17 2.20E+17 2.30E+17 2.40E+17 




1.80E+17 1.90E+17 2.00E+17 2.10E+17 2.20E+17 2.30E+17 2.40E+17 
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7/ 



[HI 1] 

2.70E+n 2.80E+17 2.90E+17 3.00E+17 3.10E+17 3.20E+17 




2.70E+17 2.80E+17 2.90E+17 3.00E+17 3.10E+17 3.20E+17 
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AV t =0. 0 14 CV] 

I — . 




AVt=0. 0O6 CVD 



l.E-09 l.E-10 1.E-11 1.E-12 1.E-13 1.E-t4 



1 3] 



28 

^ 30 

Bt 32 
IS 

s 34 

OS 

8 36 
38 
40 
42 





7 ' 

/ Vd = 1. 2 CVD 


1.3E-11 / / 




- (A/vim) / 






Iofa=1.3E-12 (A/mn) - 
Iof^l.3£-13(A/nm)- 

I 1 



1E+17 2E+17 3E+17 4E+17 



5e+17 
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1 4] 
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30 

m 32 

m 

ft 

« 36 
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#11 


2 0 0 2 - 


- 3 1 0 4 9 4 


_Iofi^ 




1 1 1 

/ Vd = 1. 8 CV] 


3E-11 (A/yxmi L 














/ Ioff=3E-12 (A/vim) - 






Ioff=3E-13 (A/^m) - 



9/E 



1E+17 2E+17 3E+17 4E-i-17 5E+17 
SOIJlCD^««J«« Ccm-3] 
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mm 

m^^m ^mi^^mommijmii. s o i s 1 3 K^-m^'^^mx-r^iin 

so I^^^^r;TWl/^it2 5, 3 5 ^ L/tNMMOS FET 2 0, 3 0 
J^-t^Hmt^mi-^o so IiiM)?t s;6^^2 8-4 2 [nm] f^tC^^J^^H 
. FD-M0SFETff^^fIitl<7)S0 i;i(7)yf^MJ^igSD f 
Df^9. 29X10l5x (62. 46-ts) -(1) ^ 
Df^2. 64X10l5x(128. 35-ts)-(2) 
P D -MO S F E TfmmM 2 CDS 0 1 /f 0^51*6 tJfitJtD p [ c m- 3 ] 
Dp^9. 29X10l5x (62. 46-ts) -(3) t 
Dp^2. 64X10l5x(129. 78-ts)-(4) t^m^-^^o 

{mmm\ m 3 
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